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Harvey Libowitz
and hiz re-crestion

of the Bret Rach-
peler Parlrail cam-
are [right], shewn
actual size. A of

kit miniatergs ara
wirkable cameras,
sither wilh oplical-

i carmact lenses. 85
tim Portrait moded, or
with pimkale &plics. Same
af his shots are pictured
far right.
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DNE SMALL
STOP FOR A MAN

Maka no mistake, Hamvey
Libawils, whosa minaberas arg
displayed In sevaral museums,
BB mAan who aoorediates a
cholange, The reeann e tiny
pigces hive beer shown a1
fowr Riplay's Balbave I Or Mol
musaisms, tha 1oy Meugem in
Kansag City, Ihe Matoral Gon
graepnic Museum and he inlear-
Nalioral Museurm ol Pholog

raphy at George Eastman
Heege; the redsan he's Deen
ramad ons of e 40 op aratie-
TET N e Counary] e regsan
b had the snirg glatt of thes
meEQezing enltrangad Ior ithe
pood zart of & whale day, =
1hal 81 his creanons wark
Hargdy's karceene 1BmMps
g, sarme lirg, baks rol
nio fe pocksts of s posl @
Dless, hes magic laniems praject
iy Iransparancies and e

poslape-slamp camares 8ke
fingarnail-sized photographs
Mow retired, 1he € 1aesarold
HMOWIZ 3 Beginning io gain
racagribian for fe work outside
£f hig hobiaar ligld. MODERW's
lechmsal direcier Kanny Yama-
mals e @ hanbure on Haresy
dona for a Japanese T show
Luckily, tha T camera came in
tight Enough &f -8 minialure
figld camarn case 50 thal Ken-
iy wiss abie 1o copy Litowils's
addrass. clearky readable onoa

lag half the size of & contasl
ans. Affar a quick ook In e
shone ook, we et up & il
gized agpoatmanl with the
FraRlal mmalurs!

W el & paral, solt-spoken
mar: will bg kancs, delighted
Iy ghow o S creshons. and
workbench, & model maker
snce s Brogihen,: Maw fork
bioyhaod, Libawilz said e b=
gan- eralting minialures 35
yEHFS ARG, 8% soon a5 hiE first
daegnier wae oid Brough o
Eopresiats & dolihause Al
larms WL, Hamay remembers
with paipable priga, and wihan
you urnac an the TV, lahowed
mry daughiar's picidre,”

AE wilh mosl gifled people,
Harvey has no rezsl expiaralion
o wihy he does whial e oces,
ofily Ihet Ae's besn at it all his
ifa. Afier graduaong from Maw
Fiork § Medtopnitan Wocatonal
High Schoal, Harvey was a re-

agnnsan for ke ald Iniversal
Camera: Gompany. Ha jonad
e Mawy In Y845 and apenl &

WEET a8 & mohan pilila cam-
=rd reparman skafioned at
Fearl Harbor

Haak in the States and mar
ried 10 s chidhood sweael-
mart, Harvey began building
Ihe woeid in mimatura, His
workshop @kes up gne-lhed of
I LIGOw iz ByiTig romems:, 3 Mo

mg lestimorg i s owife's ad.
lesztion, “Mos! of the malerials |
usg Are scrap.”’ Harvew save.
M TUrnE Drecss Mays 0 rigod f-
tinpgs. Ienpanny nads 1o muskat

marrpis, oid glovs feathar be-
Comes a cameara Dlows. His
tonls gre modilied dental
Bt
armd a Urenal
lathe
| Far  Ine
I| | minialure ol
1 Ik first Roch-

ester Porirail Cemars Soommis-
Eioned by Gearge Eastman
Houge, Harvey malched lenses
ré pulied rpm a normal-sized
vipwiindes ard cui Ihe afouno
glase from a ph Diograpn
shde; 1M wond was Salvaged
Iroen gn Ealigue Hikn fisfder sent
by 1he muossum 1o¢ auiterdic
s sk For Harvey It was al
n 3 day's—or fwo or thes
Ay e —winrk

Ha does nod 0N for rmoney
‘A ihes slage ol my life, | ergay

way i gedomad 1o heat ffom
peaple &b his work, and be
dogas &ke commessions o
relp Ay for arcther piecs ol
emiipmant.” intarestad read
EFE-Can COnsaci HE:'\-“'EjI ¥ Care
of MOCERY,. Mo 18lers o0 rice
prains, pRasa

—CE FHH
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An easy-to-build IR
exposure meter can
m]:j‘l.ke B&W infrared
photography more
predictable.

THOMAS E FULLER

Reliable
NFRARED

graphs, They posiess & mvstical
guatity thar Is very special o me:

Their unigue tonality 15 Similar o my
dreams; they haunt me Ul find ovyvself
staring af an indnured image, krl-:_1w:|n;g_ |
havi seen it soamewhere belore, but not
in the waking ward

i R pl:~;_r|1|i.". dreiarm m blickanc wibe
[ don's Koo hirar many dream in infra
red black-and-white, as 1 seem oo But o
make photographs of the real world on
infrared (IR ) Rlm s quite ancaher ma-
ter The unuseal properties of thes flm
and of IR radiaton iself have always
required special handling and exposars,
a boe af bracketing and paher sxperimesn
tarkom, and a goodly amount of patience,
Many photwgraphers have seen IR pic
tures and waned o produce thedr oo,
hur have beéen daunted by IR'S reputatice
for unprediciable and frestrating results,

Traditianally, exposure of infrared films,
especially by IR radiadon only ¢as with
a Wratten 87 Alter), has been determined
b trlal and error Because the ernulsion
does not have an exact infrared spesd
rated in 150 numbsers, and because con
ventional light meters do not sense [R
radiation, the best that photographers
could dowas o mke a number of frames
af the subject, brackeisd around a guess-
tmated base-exposure pbrained fom a
chart in the Alm's instruction sheet

The light wre see, especially artificial
ligha. varses groesthy in the amoune of invis-
ible IR secdiagion presenl: thers is o diredct
refaticnship between the e, Tirect sun
fighr is reasonably steady in 1K content,
but that conrent can still vary according
tor Ehe breigrhr and angle af the sun in the

Ih:?n-'t always loved infrared phato

LARKRCTIA FROTRGRAPTY

sky and o the damount of water vapor
present in the ain Warer, even in vapar
form, absorhs IR =aon a dowdy day the
1R comtent of sunlight is mostly absorhed
by the wapar in the cloods. Even withioe
clouds, two Identical visible-light meter
readings may resulz in IR Alm exposures
that differ by several atops, making pre-
Clse eXposure delerminatinn {F'dll'l-irlh.'
qudre difficub

Being by nature an crganized sorr of
person who demands dependabilioe [
thought a berter way 16 wock had o exist,
Why not build an exposure meter capa
ble of reading infraredy Although trovisl-
ble to the humnn eve, TR esdiatlon is part
of the electromagnestic speotrum, liks vis-
ible light and like the unsecn wave-
lengiivs that we call radio signals amnd
hean. Light meters read visshle light home
and car radios “read” radlo weaves and
can indicate their strength; and a
thermometer tells us the level of hear
Whar remained, then, was ko put iogether
adevice that could detec and read the
srength of the invisible infrared pordon
af the spectirum and to leam o wse this
device for obtaining exposure infosrma
raoan Tor R sensitive Flm,

After same research and a limle exper
irnentanon, [ found a way, using a .29
part avaitable at Radso Shack swores, a cad
miurr sulfide (Cds h photocell. Usng this
and a few inexpensive additiona] pares
I designed an [R-exposure meter thar
mos people could easily build in a couw
ple of hours for [ess than $25.

The concept |5 very simgple. Although
ariginally intended for wse with visible
light, this partdeoular phoroeel| kappens
alse to be sensitve w infrared. As the

.



amrount of rediant encrgy | stther visible
lighe ar [R} Ealling vapaon it sanes, so dose
the electrical restsiance of the cell. This

difference i5s measured by a meter con-

nected throogh & simple cireuis to she cell
a sysiem identical in essental design w
any carventional C lighe meter— excep
tor one sanll change, Whem s crver
the cell's sensing surface with a piece o

visually opague Wreatten B7 gelatin flier,

el thee IR radianon §s read.

ConsTRUCTING THE METER

The meter will b pat icgether om the
e ghomn [ the sccompanying list o
pans and materials (see page 41}, ac
cording wxthe waning dikgram in Figure |

The heart of the IR meter, shown in
Figure 2, is Radio Shack's £276-114°276
116A cadmivm sullide phorocell (al-
thiaugh vou may substiiore eguivalen
items made by other manufacturers foe
amy' of the other lised pans, ke sure o
e oy mns phorooeT ) Bemin consime
tioan by carefully sobdering a Aexibie, insu-
lared elecieical wire w0 each of the siff
leadds thar protpoede Froom the back of the
photccell Use only fust encugh heat o
meake A leren conmeciin — o0 much mav
chimaige the cell Insulabe the ravo leads
irom sach other by wrapping them with
elecirical 1ape o avaid @ share circuit

Mext, bore o W-inch diafmewer hals
throdgh the batiom of the plastic project
Case. From & 2x2- 01 3x3-inch sguare
YWranen & gelarin flver, cut a piece shous
an inch sguibre. Since a gelamine fler is

delicate, protect it by lamincng i be-

Teeeen twa sguares of clear, self-adhesane
laminasing plastic Wich fnstan-bonding
g, secure this Baminated sandwach oner

the halein the cate so the 87 flter com-

pleteiv blocks all vislble light from enter
g Mow place the CdS cell o dosn
imn the '|:||.1:1|:ir.'-|:'|.:-l.'-='rc'-.'l filt=r, ca rr"||,:|II1_.
cenierng i over the hode [ the case; Lay
4 bead af ghue around the cell w hald It
in place an the back of the: filer, as showm
in Figure 3. Avasd getling giue bermween
the surface of the phorocet] and the filer
sandwich. After the glue has-dried. vrap
the back and edges of the cell with alu
minum fEl and secure i fully lighi-tgh
with bhick eleircal wpe —be s 10 pe
well even around the wire leads This
will protect the phowoceil against the
intrusaon of saray IR racliaton ar visibie
light, which would cause the meter 1o
el inmccurarely

Newer anach the other pares oo e lid ol

the project case. Firse, hore o hole o ac-
commadate the casing af the micronm
meker [ o dimensions are glven here
Becauge tmeters may vary in size ). Diill
smaller hivles for the merer's mounting
seremes and la=en the mever in place. As
shwrem in Figiere 4, glee the bastery holder
amic the tnrersos of the B o alasivs use
an alksline Ad cell in this holdee, and
change it every oo months whether
o v used the meter or not: the baren,
vialtagre is cruncial to the meter's accurcy
st mest phweays be fresh — nisver use doe
sort of rechargeable bamery because its
voltage mrav bre less than the required
L5y Install the posh bubon swirch in
anather hole drilled in the Hd, Now
connect the pars with wire, as shown
In Figure 4

Finish by installing a 22,000 (22K
ohm restsrar in the wire berween the plus
{+ b side ol the microammeter and one
ex] of the photocell { the other photocel]
e s connected directly 1o the onooff
swileh, as shown fnothe wiring diggssam §
Mow close up the case, and the meter b
COMmpEcie

CALBRATING THE METER
Recp in mind thar the meter is no

medsuring micrmEmmetens in this wse o
1= b 1o ber considered as aspebrne other
thara log scale running o O oo 50 wnis
| havve dubbed them 1R Units]' but thes
ire not actualhy equal (o dwy existing
units of phioteerphic measurements,
tow will kave to caltbrace wWour oy meser,
as will e explaimed later, 1o e these
so-far-meaningless units incg wseful
EXPOSUTE semings.

T do the initigl calibrmion of my first
meter, I used the following ltems: a
250 carmerd loaded with 2 3b-exposurne
ol of Black-and-white Kodak High Speed
Infrared flm, & 3x3-inch Wrasten 87 mela
tint filter, 2 wipod, o sunny day and some
patience, 1 found & swticozry gurdoor
suhiect thar could b photographed fom
the sanme postian over a period of tme,
and [ placed the camera an U tnipaod so
all the res shos would includs ihe same
area of the subject

Ty insure that my [R meter was aimed
at the same spor for «ach exposure, 1
firced irwith an accessare ot baughi as

L L
B = 8w LA ey
F = Fphmmmn J s D et
[ = 1200 s i

Figere 1 Wiring diagram o the IR

Figure 2; The (S lrarogel,
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Figure 1; PFhomcell mounfing detaily,
Toge Ovpes-ser il ciowr of dho CdV call

FG e OFRe e Erainle Anarinen O il fudmga
Faeck case Bt Photagramh of the phoio
coll giued 0 place facedonss on dhe Wioamen
&7 filter sanaieich




—RELIABLE INFRARED
i T o A

curtirie feeoa fope 4

cessing methods vou use for this rest, vou
st also use them for all furere 1R wosk
with vour meten otherwise, the calthra-
tican will not remain accurare. Also, [ want
o cawtom vou not e send vour TR film
i i commerciad photafinisher for devel
cpment, This film must be handied 4n
potd] dirkness, even when it's still bn the
cassere, Just making i out of the plastic
canister i morm ligh: will sk damage
anal possibly spodl vour resuls. Do the
processing yourselfso that vou'lE ecee

howy the film has Been bhandled,
With the film pracessed, T oot the neg-

arives into five strips of five fromes eachy;
each strip pepresenting a-differsnce in 10
IR units on the mewer scale, To avoid
errqrs, | covered the lens afier each res
series and produced a blank frame oo sep-
arate # particular series from the next,
And | mede sure to mark each negate
Eroup with s correct IR undt value hefore
cutting the steips apart. Afer curtlng, [
examined gach negartive group oo g light
anle and found the frame on each that
gppearsd o0 be most properly exposed
From this procedure, 1 worked can basic
expasure infofmation for fese use. (1
will ot pring it here, since i woald almost

cerainly be different with vour nigrer,

and 1 don’t want o conluse anvone —
youll have o do vour oeen calibeation. )

I foueed thas each 10 unic change in e
migter reading pave a cne-siop difference
in exposure. 1 alsg found thar my full
sunlight exposures tendesd o he guiee
standard from dav 1o day, Since this was
=00, YU Won T nesd oy ies s exensivaly
as 1 il

Metwers made for mensuring reflecied
vigible light universally assame that the
“average” scene reflects approsdmarely 18
percent of thie Jighe than Galls apon i Lse
of the 18 percent gray card 45 3 way of
standardizing exposure readings in gen-
cral photography Howeever, in 1R work
there |s another relarively flxed value avail-
able. Brogd-leaved green vegelation
reflects TR very smongly m full sun —thars
why such vepetation prints clese o whice
in black-anck-white IR photographe Thi
being so. it's possible 1o use green vege-
tatiom aa & smrdng paine for calibrarion
Wou shoald assume thas it s 10 be prined
light. at #hout fone VI Therefore, once
vou've determined by exposure testing

where a full-sun reading of green vege-
wEian ooeurs on vour merer scale and
which al your jest exposures vields a
middle-grav exposure of the 1R Hlm,
YOI CAN [ this iribes more El:'m_'ml_ IR
exposure informarion

IE, for example, a reading of 25 units
O VOUIE Toener on front-HE green vepes:
tion fesults v a middle-pray in thar area
of the deveéloped negative when the
camera iz ser ar, 83y, 117 aad Sy second,
vou have @ starting point, Zone V[ is 2
Ao ibove Zope V1M vou wane thar greens
vegerarlon o pring as Zooe VI maks wur
next comparable exposure. 2 skops more
expised — set the camera, thar s, 1o £711
at Yasth

With this confirmed (or If need be
cormected | by funheresdng. vou can wss
vour meter scale and the ke of recipiroe.
ity 1o determine correct exposares whien
the IR readings vary later If on o less
sunny day the meter drops, sav o 15 1R

“The Beart of the IR
meter is a Radio
Sheick Cd5 photocell”

units friom the previcus 25, glve a stop
more cxposure | eemember, @ difference
i 10 umits on the scale amounis 1o a ore-
stop change of IR in the readiog ), O if
it reads 35 IR unils, give it @ stop less, And
if ¥isu want b wse an aperture other than
[11, change the exposure e o COEre:
sproand —iF vou ease down 2 siops, o 22,
then sl the shutter by moo senings also,
and so on.

Tercalibrate your meter this way, work
Om @ sunny day: Se1 voue camers on 2 e
pod, with the IR meter mounted in the
accessory shoe of the camera, Adm it @t
4 frone-Ee area of green vegetation, and
press the meter s 0N bution o obratn a
reading. After focusing the lens visually
and adjusting the fcus as needed {or 1R
wark, place a Weiatten 87 flver over the
lens, as shown In Figure 6. Set the lens
aperture @ [711. Then, using the 1R film
and doecumenting egch step, make an
EXPEIALIE SEMHES A1 vOUT Carmera S slomees)
shusrrer Ip&tﬂ, il‘l:’.luﬁﬂﬂﬂ ALy l‘l}" Fampe
its highest speed.

Once you've carefully processed this
ool of film, vou'll have a close ides of

FIARRFROOL PHOTOGERART

where you stangd. To pinpoint masers,
decide which frame best appanximices g

middle:gray in the metered area. Then
use this mErmation o rn & seoond-level
test, Photograph a vareny of subjects, aler
making an exposuce resding 45 before
on green vegetmtion. Bracker each shot
with & thres or Bve-shor exposuse group
made with ane sp nere=menits, £n this
roll, make some exposures by sunlight,
and then go tndooes and mzks some by
phow flood lighting, which 1= celatively
TR-rich, Afier viesing vour resulting neg.
tives o a light able, vou should be able
o dix consistenth pood [R-only photog

raphy with a Wranen 87 filter on your
CAMEra,

Mot all IR phapagraphy is done with te
&7 Aher. You can also use Wanen 25 or
M ar grther red flvers: bor with these
vonn'll be using 4 combination of 18 with
visible light Exposure hers has alwavs
imohed a degrer of guesswork. sinee the
IE radzanion and the sunlight don't have
SEL pEapOThians,

Tix el such work withow puessing, e
astandard Hghi mener o determine the
visible-light exposure level { Kodak rec-
ommends secting the flm speed acabour
150 50 for suniight use o ar 150 125
foir tungsten lighting with these filiers ),
With voor IR merer, make 2 similarle
direcred reading after callbration 1o deter
mine the level of IR radiation presen:. I
the mam readings dgree. vou are home free
[f they disagres, vou have information
with wihich o make informed exposurs
ad|ustments: wou may decide 1o favar
one reading over the ather or 1o smrike
s jverngre betoeeen thermn,

By using a limle science o eliminate a
lorof guesswork, I hope 1 have enticesd
v inm this mysterioos medium. Tnla-
red is @ magical waorkd, filled with strange
angd womderful vistas thar vou can seveal
only with vour caomera, Bat it 5 open o
exploration by anvone. Be prepared,
thugh, because the haunting images
made thisway will keep viouw eoming back
again mnd mgmdn, The crip will be encham-
tng, dnd v Il no longer have o rely on
memiory when teiling peaple abhous vour
drewms — fust show them the pictures. Il

“iifrared Oemyanfied” DARKREOOM PROTOG
AP far el P08, S oot s IR refimics
o e feyfrsciionT, see Iﬁum“ Frwdende
gieeroes 22 Appleed Infrared thmgm,pht
AT Medical Indrared Phomsgraphy, and A7
basclak InEared Films



a cameera siare. Then 1 slipped it anoo the
camern's accesson shoe, &5 shown in
Figure & Fo narrow the cell's angle of
view, | glued onio the meldss Tnt &5gare
meial lens hood

Because the meter 15 not & reseed
Frctory-made product, it s prohahle thas
each one made will differ & litcde in s
readings, Here's how 1 aerved an & cali-
braticn for my pardcular instrument;
Siep 1 | waled undl light condimions pro
duced a reading of exacthy 5 wnis on the
mater scale. 1 Bumd thar this oocterred 4n
the very early moerning hours, | pressed
the ON bunon fregqueenty o check the TR
{evel When it read the requisite 5 uniis
I made a serigs of exposures: shooung ag
711 wigh the Wiamen &7 filier covering

the bens, 1 made one exposuse each arl,

e By Wooand Yye second.
!-:mfp 2 1 wited for the meter reading o
tise o 15 units and then made another

exposure seried, this time 2t B U 5. s

anid Vs second.

Sep 3: When the IR level hic 25 units I
ditd ancther series a8 14, W, Y, Y, anc
Yie second

wrles At GRPE as recomanended in the film
tnstruction sheet I vou already have a
fmvorite developer other than HC110, yao
can use hiat nsiead, However, Keep in
mind thar sandardization is imposiant an
this pobn. Wharever developer and pro

crmelimaned an fugge 45

Step do AL 35 units, | exposed for W, s
By, Bea, artd bos seeored.
Step 5 Finalthy wehien the meier nead 45
IR uniis, | made exposures at bs, Y, Yo,
bpzs, and Yeeg second.

T lemizhy the gest, § dieveldpeed the filrm
in Kadak HCOW ilurson B, for 6 min
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Figure 4: The fnside of the frrogecl-case
fid, showing the back of the micro-
amisieter he Ad baitery Bolder il A4
batfery dn filece, and the back of ibe
OV (FF sidich.

Fgerrat Jy T bencle o Bl coam delecd BE
meter You may want o relebel the preter
i P VIR L

Figmare 6 Five IR moeter mooseted om
the gocessory shoe o g camers,

reddy jor ue

The corera lens & fited ol a
ile'!.uL"n.’J'rh'M.‘Jn’l’h__:‘]l’.‘-&'r agder I i5
simihr e hivged fraove rode fghr gty
.uu“'.ﬁ fnam richber and bodds the thin
af twr caneera fons
Julrer itk fhe povi
el e s of
arparess el resit )




MINOX ACCESSORIES JACKPOT

By some great alignment of our lucky

“LaTE every Mimox accéassory in the cati-

tog is currently OM CALE. Many of Lhe

item= are being scld new mainly to elear

inventary. Happy hunting!

AG=1 Tlash WACEEE. @ o v et e et e v nnnn 29 B
Assorted accessories. . ... ........ Call H
E & W closeup #1 ... re o mennnnas 10 E
" . R i R R M o 10 E

" TR o m v oo i e e 10 E

Bellt emme: e BLis-s s Sl LS T a E
Cube flash (black FL-4)............ 5 E
Cube flasholun w/case. ... _ ... 0uuu... 459 E
e T R e G e Z5 E
Flash cube holder w/case. .. ........ 19 E
R - T ViR MER CWL e N i 10 E
SR VLEEE 0 5 L £
Enlarpers....... e R R 21% E
Flashet FA 35 . vermmssossssonss ve s 35 £
| A R AR e Seel b < <

L ool R LG TN TE =

b B e e s e e S 35 &7

s s g -y L [yt Rt | E

= R g 8T

M R S e e e g 5 =

| 110 %

[ R T o s S R L 109 &

| o ia I . N (—— ) a5 =
Leather- wallet for EX:ii oo 15 e
L~ 1= = TE o iy T iy T2 O SR 17 E
Minotact Projecior W/ travs. ....... 160 M
Minomat projector =lide trev....... 10 E
Mimox B brochur&. @ ..o o e i v 10 &7
Minox See-Thru Worsing model., .. .. call %)
Right angle finder for B....... ... 3o E
L e = R g T 5 E
2 8 T T 0871 < I ) E
e e e L i e e e a5 E
TR ERIE LR o i S e 45 &
Tripod wrcaable release, case,..... &5 E
Y A T By s v o e 23 E
Viewesr/magnifier.. .o e nnnren 1g E
A fAlfred O's Cameras LB04 ) E2E-2421
B Bill Cameta's {Bi6) &91-1190
C Camera One (B13) 924-1302
D Don Chaterten (20&) 324-5E700
E E &R Tillis (B16) 59%9-&013
M MicraTec (&19) 27Z-8820
5 Smile Photo {212) 967-5500
5T Stephen Shuart LEl4 ) BIF=FT7SE



